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The tables and figures in this document supplement the data presented in the tables and figures in 
our paper “The reversal of the relation between economic growth and health progress: Sweden in 
the 19th and 20th centuries.” We hope they will facilitate the understanding of our conclusions to 
any reader who wants to go beyond the evidence presented in the printed paper. We have also 
included here the raw data we used (table S-0), so that our analysis can be reproduced.  
 The twenty seven tables and five figures in these SUPPLEMENTARY MATERIALS are numbered with 
an S as prefix, to differentiate them from the six tables and two figures in the paper numbered 
without letter prefix, and from the table A1 and the figure A1 in the appendix of the paper. 
 In these tables and figures we often present results using GDP growth as the indicator of 
economic growth, while in the paper, for the sake of consistency, we used the growth of GDP per 
capita as the measure of economic growth. Since both indicators correlate strongly, the results 
using one or the other are quite similar. In some analysis we found effects of GDP growth on age-
and-sex-specific mortality in the 20th century that were marginally significant, with P values 
between 0.05 and 0.10. However, in these models, P values went slightly above 0.10 when the 
growth of GDP per capita instead of GDP growth was used as the regressor.  In general, regression 
estimates show the effect of GDP growth on mortality as slightly stronger than the effect of GDP 
per capita growth. 
 We have also used, in many tables presented in these supplementary materials, the relative 
decline in longevity shortfall as an indicator of health progress. This indicator, proposed by 
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Amartya Sen, is the annual relative decline in the difference between the observed longevity (life 
expectancy at birth) and an arbitrarily chosen longevity target. Therefore, assuming that 90 is the 
target of longevity to be reached, the mortality shortfall is 90 – e0,t, where e0,t is life expectancy at 
birth for year t (we repeated some analyses with longevity shortfall computed with 100 as the 
target for longevity, obtaining very similar results). We computed the relative progress in 
longevity shortfall as the negative difference of the natural logarithm of longevity shortfall, that is, 
–∆ ln (90 – e0,t) = – [ln (90 – e0,t) – ln (90 – e0,t–1)].  Using the relative decline in longevity 
shortfall as the measure of health progress, an increase of one year and a half in longevity from 60 
to 61.5 years would be a progress equivalent to a one- year increase from 70 to 71.   
 The structure of this set of supplementary materials is as follows. The raw data are included in 
table S-0. Detailed descriptive statistics of the variables used in the investigation are in table S-1. 
Tables S-2 and S-3 present the parameter estimates of regressions in which health progress is 
modeled as a function of GDP growth and the interactions of GDP growth either with time or with 
the level of GDP per capita. Tables S-4 and S-5 are just expanded versions of tables 1 and 2 in the 
paper, including R2 and AIC values, as well as results for specifications that were suppressed in 
table 2. In table S-6, zero-lag correlations between health progress and economic growth are 
presented, and tables S-7 to S-9 are estimates of lag regressions in which health progress is 
modeled as a function of coincidental and lagged values of economic growth. In table S-10, health 
progress during the years 1911–1999 is modeled as a function of coincidental and lagged values of 
unemployment. Tables S-11 to S-16 present correlations between moving averages of health 
indicators and economic indicators, exploring the coincidental or lag effects of economic growth 
on health progress. Parameter estimates of lag regressions to explore the potential lagged effects 
of health progress on economic growth are in table S-17, while table S-18 presents correlations 
exploring the same issue. Tables S-19 and S-20 show correlations between health progress and 
economic growth, the latter indexed by GDP growth from two different sources, and also by GDP 
per capita growth. Results of Granger-causality tests are shown in tables S-21 to S-24, and tables 
S25 and S-26 are an expanded version of table A1, including correlations between moving 
averages. Figures S-1 and S-2 are descriptive statistics, figure S-3 shows some results of spectral 
analysis, and figures S-4 and S-5 illustrate the reversal of the relation between economic growth 
and health progress with plots of moving averages. In the final section of this supplementary 
material, several estimates of the size of the macroeconomic effect on health progress are 
presented.                 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table S-1 (Cont.). Descriptive statistics 
B. Variables in annual change 
Variable Years Mean SD Minimum Maximum 
1801– ca. 1998 2.3 3.5 – 8.9 11.7 
1801– 1850 1.1 3.4 – 7.0 7.0 
1851– 1900 2.3 3.4 – 8.8 11.7 
1901– 1950 3.0 4.2 – 8.9 10.9 
GDP growth 
(∆ ln GDP) 
 
 
 1951– ca. 1998 2.6 2.4 – 2.4 8.6 
1801– ca. 1998 1.6 3.3 – 8.1 10.6 
1801– 1850 0.4 2.8 – 6.5 7.0 
1851– 1900 1.6 3.4 – 7.4 10.6 
1901– 1950 2.4 4.1 – 8.1 9.7 
GDP per capita growth 




1951– ca. 1998 2.0 2.4 – 3.4 7.7 
1801– ca. 1998 2.4 6.5 – 25.0 36.9 
1801– 1850 1.6 5.9 – 10.1 21.3 
Inflation 
(∆ ln d, where d is the 
GDP deflator) 1851– 1900 0.7 4.9 – 13.2 12.1 
 1901– 1950 2.1 9.3 – 25.0 36.9 
 1951– ca. 1998 5.4 3.9 – 1.9 19.4 
1801– ca. 1998 
0.9 5.1 – 25.5 18.3 
1801– 1850 0.5 6.4 – 15.3 18.3 
1851– 1900 0.4 5.5 – 14.6 14.3 
1901– 1950 1.4 5.5 – 25.5 18.2 
Rate of decline in  
longevity shortfall  
(–∆ ln [90–e 0, t], where 
e0 is life expectancy at 
birth) 1951– ca. 1998 1.2 1.5 – 1.9 5.2 
1801– ca. 1998 0.20 2.33 – 9.05 8.64 
1801– 1850 0.10 3.46 – 8.50 8.64 
1851– 1900 0.13 2.58 – 7.56 7.41 
1901– 1950 0.38 1.85 – 9.05 6.71 
Annual increase in 
life expectancy at birth 
(∆e0, t) 
 
 1951– ca. 1998 0.16 0.22 – 0.32 0.55 
1801– ca. 1998 
2.1 8.6 – 26.8 24.4 
1801– 1850 1.0 11.0 – 26.8 20.6 
1851– 1900 0.8 9.8 – 20.7 24.4 
1901– 1950 3.1 7.1 – 10.6 23.3 
Rate of decline in  
infant mortality 
(–∆ ln m<1,  t) 
 
 
1951– ca. 1998 3.7 5.0 – 5.5 14.0 
1801– ca. 1998 
1.5 13.7 – 82.5 72.5 
1801– 1850 0.5 15.9 – 47.1 44.1 
1851– 1900 – 0.1 10.8 – 38.9 23.9 
1901– 1950 3.6 17.8 – 82.5 72.5 
Rate of decline in  
mortality 15– 24 
(–∆ ln m15-24, t) 
 
 1951– ca. 1998 1.8 7.7 – 10.9 18.8 
1801– ca. 1998 
1.1 10.0 – 42.8 50.8 
1801– 1850 0.5 15.1 – 33.7 50.8 
1851– 1900 0.9 9.3 – 20.2 28.8 
1901– 1950 1.9 8.9 – 42.8 33.8 
Rate of decline in  
mortality 35– 54 
(–∆ ln m35-54, t) 
 
 
1951– ca. 1998 1.2 2.4 – 3.3 7.3 
1801– ca. 1998 
0.5 7.1 – 18.8 18.8 
1801– 1850 0.7 10.0 – 18.8 18.8 
1851– 1900 0.3 7.7 – 15.6 15.1 
1901– 1950 0.3 6.1 – 11.6 16.3 
Rate of decline in  
mortality 70– 89 
(–∆ ln m70-89, t) 
 
 1951– ca. 1998 0.9 2.6 – 4.5 7.5 
Note: All numbers are annual rates in percentage, except the annual gain in life expectancy, 
which is in years 
 
 12 
Table S-2. Parameter estimates of models in which annual health progress, measured as  
–∆ ln ht, is regressed on a constant, time t, GDP growth g, and the interaction of time and economic 
growth, g · t. Standard errors are in parentheses following parameter estimates. For the explanation of 








Interaction g · t 
Tipping  
point 
Longevity shortfall 0.76*** (0.20) – 0.004*  (0.002) 1990 19th & 20th 
centuries Infant mortality 0.91**   (0.35) – 0.005   (0.003) 1982 
     
Longevity shortfall 0.73*     (0.32) – 0.003    (0.006) 2043 19
th
 century 
Infant mortality 0.86       (0.56) – 0.000    (0.010)  
     
Longevity shortfall 1.55*     (0.66) – 0.009*  (0.005) 1972 20
th
 century 
Infant mortality – 0.09       (1.04) – 0.001*  (0.007) 1890 
     
Longevity shortfall males 0.75*** (0.20) – 0.004*  (0.002) 1988 
Mortality 15-24 males 2.54*** (0.56) – 0.012*  (0.005) 2012 
Mortality 35-54 males 1.49*** (0.41) – 0.009*  (0.003) 1966 
19th & 20th 
centuries 
Mortality 70-89 males 0.82**   (0.27) – 0.007*  (0.003) 1917 
     
Longevity shortfall males 0.73*     (0.31) – 0.004    (0.006) 1983 
Mortality 15-24 males 3.44*** (0.74) – 0.038** (0.013) 1891 




Mortality 70-89 males 1.03*     (0.48) – 0.011    (0.009) 1894 
     
Longevity shortfall males 1.67*     (0.63) – 0.010*  (0.004) 1967 
Mortality 15-24 males 6.22**   (2.22) – 0.036*  (0.016) 1973 




Mortality 70-89 males 0.17*     (0.73) – 0.002    (0.005) 1885 
     
Longevity shortfall females 0.77*** (0.21) – 0.004*  (0.002) 1993 
Mortality 15-24 females 1.81**   (0.57) – 0.007*  (0.005) 2059 
Mortality 35-54 females 1.73*** (0.41) – 0.011*  (0.004) 1957 
19th & 20th 
centuries 
Mortality 70-89 females 0.80*     (0.31) – 0.006*  (0.003) 1933 
     
Longevity shortfall females 0.72*     (0.33) – 0.002   (0.006) 2160 
Mortality 15-24 females 2.00**   (0.69) – 0.013*  (0.013) 1954 




Mortality 70-89 females 1.06*     (0.52) – 0.011    (0.009) 1896 
     
Longevity shortfall females 1.38*     (0.70) – 0.008*  (0.005) 1973 
Mortality 15-24 females 4.36       (2.54) – 0.025    (0.018) 1971 




Mortality 70-89 females – 0.05*     (0.87) – 0.000    (0.006)  




Table S-3. Parameter estimates of models in which annual health progress, measured as  
–∆ ln ht, is regressed on a constant, log GDP per capita ln yt, GDP growth gt, and the 
interaction g · ln yt. Standard errors are in parentheses following parameter estimates. For the 








gt  · yt 
Tipping 
point 
Longevity shortfall 1.44** (0.45) – 0.26*   (0.11) 1963 19th & 20th 
centuries Infant mortality 1.68*   (0.68) – 0.31    (0.19) 1961 
 Mortality 35-54  2.95** (0.89) – 0.57** (0.30 1953 
     
Longevity shortfall 2.57    (2.05) – 0.62     (0.63) 1909 19th century 
Infant mortality 2.26    (3.64) – 0.45     (1.13) 1948 
 Mortality 35-54  8.66*  (4.31) – 2.39     (1.34) 1883 
     
Longevity shortfall 2.17*   (0.90)  – 0.40*   (0.18) 1961 20th century 
Infant mortality – 0.16     (1.40) 0.06     (0.29) <1800 
 Mortality 35-54 4.33** (1.42)  – 0.83** (0.30) 1954 




Table S-4. Parameter estimates (with standard errors, SE) of models in which the annual health progress 
(either absolute gain in years of life expectancy or relative decline in mortality) is regressed on a constant, time 
t, GDP per capita growth γ, and the interaction of time and economic growth, γ · t.  For the explanation of the 
tipping point, see text. AIC is the Akaike information criterion 
 
 
Growth of GDP  










estimate SE R2 AIC 
19th 55.490** 19.000 -0.510 0.325 1909 40.8 0.12 492.7 
20th 
Life  
expectancy 53.650* 21.940 -0.330* 0.157 1963 16.6 0.09 331.9 
19th & 20th  44.500*** 10.330 -0.275** 0.094 1962 27.8 0.10 872.3 
19th 52.430** 19.090 -0.447 0.326 1917 52.3 0.11 493.7 
20th 48.560* 21.550 -0.297 0.154 1964 18.5 0.08 328.4 
19th & 20th 
Life 
expectancy, 
females 43.370*** 10.330 -0.266** 0.094 1963 29.1 0.10 872.4 
19th 58.070** 18.950 -0.565 0.324 1903 33.7 0.12 492.2 
20th 58.470* 22.450 -0.361* 0.160 1962 15.3 0.10 336.4 
19th & 20th 
Life 
expectancy, 
males 45.390*** 10.360 -0.282** 0.094 1961 27.0 0.11 873.5 
19th 1.499* 0.689 -0.012 0.012 1926 79.6 0.08 -170.6 
20th 
Infant 
mortality  0.215 1.057 -0.001 0.008 ...a ... 0.02 -262.5 
19th & 20th  1.162** 0.400 -0.007* 0.004 1956 37.7 0.07 -415.4 
19th 2.704** 0.849 -0.025 0.015 1907 36.1 0.14 -129.0 
20th 
Mort. 15-24 
females 3.817 2.623 -0.022 0.019 1976 39.4 0.05 -84.4 
19th & 20th  2.039** 0.666 -0.010 0.006 ...a ... 0.08 -213.2 
19th 4.519*** 0.892 -0.056*** 0.015 1880 11.0 0.23 -119.1 
20th 
Mort. 15-24 
males 5.531* 2.320 -0.032 0.017 1974 22.6 0.11 -108.4 
19th & 20th  2.809*** 0.649 -0.015* 0.006 1987 40.5 0.12 -223.8 
19th 3.171*** 0.825 -0.038** 0.014 1883 15.5 0.15 -134.7 
20th 
Mort. 35-54 
females 2.250* 1.113 -0.014 0.008 1957 17.3 0.05 -252.4 
19th & 20th  2.086*** 0.467 -0.014*** 0.004 1945 20.6 0.10 -353.7 
19th 2.867** 0.812 -0.037** 0.014 1878 14.5 0.12 -137.7 
20th 
Mort. 35-54 
males 3.175** 1.170 -0.020* 0.008 1956 12.6 0.09 -242.6 
19th & 20th  1.852*** 0.468 -0.012** 0.004 1949 24.8 0.08 -352.9 
19th 1.903** 0.615 -0.023* 0.011 1882 18.9 0.10 -193.5 
20th 
Mort. 70-
89 females -0.062 0.894 0.000 0.006 ...a ... 0.01 -295.4 
19th & 20th  1.173** 0.354 -0.009** 0.003 1926 20.0 0.05 -464.1 
19th 1.952*** 0.559 -0.023* 0.010 1884 17.5 0.13 -212.6 
20th 
Mort. 70-
89 males 0.178 0.753 -0.002 0.005 1880 151.9 0.01 -329.0 
19th & 20th  1.279*** 0.316 -0.010*** 0.003 1923 15.5 0.08 -508.8 
*P < 0.05   **P < 0.01  ***P < 0.001.  Durbin-Watson d > 2.0 in all regressions. 
a The tipping point is not well defined when the interaction is not significant   
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Table S-5. Parameter estimates (with standard errors, SE) of models in which the annual health progress 
(either absolute gain in years of life expectancy or relative decline in mortality) is regressed on a constant, the 
log of GDP per capita, the growth of GDP per capita γ, and the interaction of these two, γ · log(GDPpc).  For the 
explanation of the tipping point, see text. AIC is the Akaike information criterion 
Growth of GDP 
per capita (γ) 
Interaction 
γ · log (GDPpc) Tipping point   
Sample 




estimate SE Estimate SE R2 AIC 
19th Life expectancy 230.8 116.5 -62.3 35.8 1890 16.4 0.12 492.5 
20th  70.8* 30.3 -13.1* 6.3 1961 16.8 0.09 331.9 
19th & 20th  76.5*** 21.9 -14.5** 5.3 1956 21.1 0.10 873.4 
19th 215.3 117.1 -57.5 36.0 1892 18.5 0.12 493.4 
20th 
Life expectancy 
females 63.7* 29.8 -11.7 6.2 1962 19.0 0.08 328.4 
19th & 20th  75.1*** 21.9 -14.3* 5.3 1956 21.6 0.09 873.3 
19th Life expectancy 244.3* 116.3 -66.5 35.8 1889 14.8 0.12 492.1 
20th males 77.5* 31.0 -14.4* 6.5 1960 15.2 0.10 336.2 
19th & 20th  77.6*** 22.0 -14.8* 5.3 1956 20.8 0.10 874.8 
19th Infant mortality 6.2 4.2 -1.6 1.3 1894 24.2 0.08 -171.1 
20th  0.20 1.5 -0.0 0.3 ...a ... 0.01 -262.2 
19th & 20th  2.06* 0.8 -0.4 0.2 1953 28.3 0.07 -415.6 
19th Mort. 15-24 females 11.7* 5.2 -3.2* 1.6 1889 13.9 0.14 -130 
20th  5.6 3.6 -1.0 0.7 1969 32.4 0.05 -84.92 
19th & 20th  3.4* 1.4 -0.6 0.3 1985 63.7 0.08 -213.6 
19th Mort. 15-24 males 21.0*** 5.5 -6.0** 1.7 1879 6.7 0.22 -118.1 
20th  7.5* 3.2 -1.3* 0.7 1971 22.5 0.11 -108.8 
19th & 20th  4.3** 1.4 -0.7* 0.3 1983 47. 0.12 -222.2 
19th 14.2** 5.1 -4.0* 1.6 1881 9.4 0.14 -133.8 
20th 
Mort. 35-54 
females 3.0 1.5 -0.6 0.3 1956 17.3 0.05 -252.3 
19th & 20th  3.5*** 1.0 -0.7** 0.2 1948 17.8 0.09 -350.7 
19th Mort. 35-54 males 12.8* 5.0 -3.7* 1.5 1879 9.9 0.11 -136.3 
20th  4.4** 1.6 -0.8* 0.3 1954 11.7 0.09 -243 
19th & 20th  3.1** 1.0 -0.6* 0.2 1951 21.2 0.07 -350.8 
19th 8.5* 3.8 -2.4* 1.2 1880 11.7 0.09 -192.8 
20th 
Mort. 70-89 
females -0.3 1.2 0.04 0.3 ...a ... 0.01 -295.5 
19th & 20th  1.9* 0.8 -0.4* 0.2 1933 18.4 0.04 -460.9 
19th Mort. 70-89 males 9.1** 3.4 -2.6 1.0 1880 9.8 0.13 -212.6 
20th  0.1 1.0 -0.0 0.2 ...a ... 0.01 -328.8 
19th & 20th  2.2** 0.7 -0.5* 0.2 1930 13.5 0.06 -504.7 
*P < 0.05   **P < 0.01  ***P < 0.001.  Durbin-Watson d > 2.0 in all regressions.   
a The tipping point is not well defined when the interaction is not significant   
 16 
 
Table S-6. Correlations between health progress and economic growth at lag 0 and other 
lags, during overlapping half-centuries in Sweden 
Years Lag 0 Lag  1 Lag 2 Lag 3 Lag 4 Lag 5 Lag 6 
A —Health progress as measured by the relative decline in longevity shortfall (90 – e0) 
1801-1849 0.33* 0.10 0.01 – 0.27 – 0.04 0.08 – 0.17 
1825-1874 0.32* 0.26 – 0.16 – 0.31* – 0.05 0.02 0.09 
1850-1899 0.34* 0.16 – 0.21 – 0.14 – 0.23 0.07 0.18 
1875-1924 0.32* – 0.03 – 0.43** 0.15 – 0.06 – 0.15 0.06 
1900-1949 0.27  – 0.06 – 0.37** 0.17 0.09 – 0.25 0.10 
1925-1975 – 0.05  – 0.28* – 0.05 0.17 0.25 – 0.17 0.08 
1950-1998 – 0.10 – 0.24 – 0.02 – 0.21 – 0.10 0.00 – 0.10 
B — Health progress as measured by the relative decline in mortality at ages 35-54 
1801-1849 0.36* 0.13 – 0.07 – 0.20 – 0.01 0.01 – 0.10 
1825-1874 0.20 0.18 0.02 – 0.35* – 0.03 – 0.02 – 0.02 
1850-1899 0.15 0.11 – 0.04 – 0.17 – 0.16 0.03 0.28 
1875-1924 0.32* – 0.07 – 0.36* 0.13 0.01 – 0.17 0.18 
1900-1949 0.27 – 0.09 – 0.30 0.10 0.13 – 0.24 0.09 
1925-1975 – 0.16 – 0.42** 0.10 – 0.02 0.31* – 0.21 0.13 
1950-1998 – 0.26 – 0.21 0.00 – 0.23 – 0.20 – 0.15 – 0.08 
* P < 0.05    ** P < 0.01 
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Table S-7. Regression estimates of the effect of economic growth (annual percentage 
change in GDP per capita) on health progress (as measured by the change in life expectancy or the relative 
decline in mortality at ages 35-54) in  lag models including data for the 19th and 20th centuries. Only the 
results for lags zero to six are presented in the specifications including 15 lags   
 Effects on the annual gain in  
life expectancy at birth  
 Effects on the annual rate of decline of  
mortality 35-54  
 Number of lags included in the regression  Number of lags included in the regression 
 0 1 2 3 4 5 15  0 1 2 3 4 5 15 
β0 16.9*** 17.3*** 16.3*** 16.3*** 17.0*** 17.0*** 11.5*  0.65** 0.67** 0.64** 0.63** 0.63** 0.62** 0.37 
β1  5.9 7.4 7.2 7.2 7.2 7.1   0.20 0.24 0.23 0.22 0.25 0.20 
β2   -7.6 -7.4 -8.0† -7.9 -9.6†    –0.27 –0.27 –0.26 –0.26 –0.20 
β3    –2.3 –1.6 –1.7 –3.0     –0.14 –0.15 –0.17 –0.33 
β4     –7.5 –7.3 –4.6      –0.06 –0.03 0.03 
β5      0.3 –1.2       –0.15 –0.14 
β6       2.8        0.17 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table S-15. Correlations between health progress and GDP growth both smoothed with centered moving 
means in periods of 5, 11, and 15 years 
 A — Health progress and economic 
growth both averaged from  
t–(k-1)/2  to t+(k-1)/2   
B — Economic growth averaged from  
t–k+1  to t, correlated with health 
progress at t   
Health progress 
as measured by 




























Longevity shortfall 5 0.56 0.27 0.17 – 0.49 –0.04 –0.04 0.04 –0.25 
 11 0.53 0.00 0.44 – 0.40 – 0.07 0.07 0.07 – 0.15 
 15 0.55 0.12 0.37 –0.49 –0.10 0.06 0.01 –0.25 
          
Mortality 15-24 5 0.60 0.18 0.42 – 0.53 0.08 –0.09 0.17 – 0.19 
 11 0.63 –0.08 0.54 –0.18 0.04 0.00 0.09 – 0.07 
 15 0.63 0.08 0.49 –0.03 0.02 0.01 0.09 – 0.13 
          
Mortality 35-54 5 0.48 0.25 0.14 – 0.48 0.03 –0.06 0.05 – 0.39 
 11 0.41 0.00 0.35 – 0.46 –0.02 0.00 0.08 – 0.28 
 15 0.50 –0.10 0.31 – 0.37 –0.04 0.04 0.00 – 0.27 
          
Mortality 70-89 5 0.31 0.29 –0.31 –0.24 –0.10 –0.12 –0.02 – 0.06 
 11 0.04 –0.02 0.08 –0.16 –0.15 –0.04 0.00 0 06 





Table S-16. Lagged effect of economic growth on health, estimated by the correlations 
between a 5-year or 10-year moving average of GDP growth and the rate of change in selected 
health indicators at the ending year of the quinquennium or decenium 
   Life expectancy Mortality at ages 
Period Males Females 
  Infant 
mortality 15-24 35-54 70-89 
 
   A – Five-year moving averages 
1801-1995 –0.04 –0.04 –0.00  0.12  0.05  0.02 
1801-1900 –0.05 –0.06 –0.11  0.02  0.03  0.12 
1901-1995 –0.01  0.01 –0.02  0.15  0.03 –0.15 
       
1801-1850 –0.06 –0.08 –0.13 –0.11  0.05  0.07 
1851-1900  0.00  0.02 –0.10 –0.11 –0.06  0.23 
1901-1950 –0.03 –0.00  0.06  0.26  0.12 –0.18 
1951-1995 –0.27  0.01 –0.14 –0.19 –0.38** –0.04 
 
   B – Ten-year moving average   
1801-1995 –0.06 –0.06  0.04  0.07  0.04  0.02 
1801-1900 –0.07 –0.08 –0.09  0.04  0.02  0.00 
1901-1995 –0.03 –0.00  0.02  0.05  0.04  0.01 
       
1801-1850 –0.10 –0.11 –0.15 –0.08 –0.00  0.08 
1851-1900  0.02  0.03 –0.03 –0.03 –0.01 –0.07 
1901-1950 –0.03 –0.03  0.04  0.12  0.05  0.06 
1951-1995 –0.19  0.19 –0.00 –0.10 –0.33** –0.02 
Note: The stars indicate levels of statistical significance assuming correlations computed between series 
in which adjacent observations are independent. Since that assumption is false, the stars must be 
interpreted as just indicating that the correlation is “strong.” 
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∆⋅+=∆ ∑ 0βαln , in which annual economic growth (∆ln yt,  where yt is GDP or GDP per capita) 
is a function of k lagged values (k <5) of the annual improvement in health, measured either by the relative 
decline in an age-specific mortality (∆ht = -∆ ln mt) or by the absolute increase in life expectancy (∆ht = ∆ e0, t)    
   Effects of the absolute 
increase in life expectancy on 
Effects on GDP growth  









GDP per capita 
growth 








1801-1850 0 0 0.0035 * 0.0028 * 0.08 † 0.11 *** 0.08 * 0.11 * 
1851-1900 0 0 0.0044 * 0.0039 * 0.11 * 0.07 † 0.05  0.03 . 
1901-1950 0 0 0.0065 * 0.0055 † 0.03  0.09 * 0.13 † -0.05 . 
1951-1999 0 0 -0.0081  -0.0097  0.01  -0.03  -0.28 † -0.07 . 
1801-1850 1 0 0.0044 ** 0.0032 ** 0.15 *** 0.12 *** 0.10 ** 0.15 *** 
 1 1 0.0012  0.0004  0.13 ** 0.02  0.03  0.10 * 
1851-1900 1 0 0.0044 * 0.0038 * 0.14 ** 0.08 † 0.07  0.04 . 
 1 1 0.0001  -0.0004  0.10 † 0.01  0.04  0.12 † 
1901-1950 1 0 0.0077 * 0.0062 † 0.05  0.09 ** 0.15 * -0.01 . 
 1 1 0.0031  0.0017  0.02  0.04  0.06  0.08 . 
1951-1999 1 0 -0.0109  -0.0129  -0.00  -0.09 † -0.33 * 0.00 . 
 1 1 0.0016  0.0008  0.03  -0.10 * -0.11  0.09 . 
1801-1850 2 0 0.0040 ** 0.0028 * 0.15 ** 0.10 *** 0.08 * 0.14 ** 
 2 1 0.0008  -0.0001  0.14 ** 0.01  0.02  0.09 † 
 2 2 -0.0022  -0.0019  0.00  -0.05 † -0.05  -0.06 . 
1851-1900 2 0 0.0041 * 0.0035 † 0.13 * 0.08  0.06  0.05 . 
 2 1 -0.0001  -0.0006  0.08  0.00  0.04  0.13 † 
 2 2 -0.0016  -0.0015  -0.06  -0.01  -0.01  0.07 . 
1901-1950 2 0 0.0066 † 0.0050  0.04  0.09 ** 0.12 † -0.04 . 
 2 1 0.0009  -0.0006  -0.02  0.02  0.01  0.03 . 
 2 2 -0.0054  -0.0055  -0.08  -0.05  -0.12 † -0.11 . 
1951-1999 2 0 -0.0127  -0.0150  -0.01  -0.09 † -0.34 * -0.01 . 
 2 1 -0.0022  -0.0032  0.03  -0.15 * -0.12  0.05 . 
 2 2 -0.0088  -0.0068  -0.03  -0.10 † 0.03  -0.05 . 
1801-1850 3 0 0.0041 ** 0.0028 * 0.15 ** 0.10 *** 0.08 * 0.14 ** 
 3 1 0.0006  -0.0002  0.14 * 0.00  0.01  0.08 † 
 3 2 -0.0024  -0.0020  -0.00  -0.05 † -0.05 † -0.06 . 
 3 3 -0.0015  -0.0010  -0.04  -0.03  -0.04  -0.05 . 
1851-1900 3 0 0.0040 † 0.0034  0.12 * 0.07  0.05  0.00 . 
 3 1 -0.0001  -0.0007  0.07  -0.00  0.03  0.07 . 
 3 2 -0.0016  -0.0015  -0.07  -0.02  -0.02  0.03 . 
 3 3 0.0002  0.0002  -0.01  0.01  -0.02  -0.14 † 
1901-1950 3 0 0.0080 * 0.0063 † 0.06  0.09 ** 0.16 * -0.04 . 
 3 1 0.0035  0.0017  -0.02  0.03  0.06  0.05 . 
 3 2 -0.0014  -0.0018  -0.08  -0.02  -0.03  -0.11 . 
 3 3 0.0080 * 0.0075 * -0.02  0.08 * 0.19 ** -0.04 . 
1951-1999 3 0 -0.0113  -0.0155  -0.00  -0.09 † -0.42 * 0.02 . 
 3 1 0.0038  0.0016  0.02  -0.16 ** -0.17  0.09 . 
 3 2 0.0016  0.0028  -0.03  -0.06  0.07  -0.03 . 




Table S-17. Lagged effects of health progress on economic growth (cont.)  
   Effect of the absolute increase 
in life expectancy 
Effect on GDP growth  









GDP per capita 
growth 








1801-1850 4 0 0.0051 *** 0.0035 ** 0.16 ** 0.11 *** 0.10 *** 0.16 *** 
 4 1 0.0007  -0.0001  0.14 * 0.01  0.01  0.09 † 
 4 2 -0.0018  -0.0016  0.01  -0.03  -0.02  -0.05  
 4 3 -0.0008  -0.0006  -0.02  -0.02  -0.03  -0.04  
 4 4 0.0043 ** 0.0026 * 0.04  0.08 ** 0.10 ** 0.09 † 
1851-1900 4 0 0.0044 † 0.0036  0.14 * 0.10 † 0.05  0.02  
 4 1 0.0009  -0.0000  0.11  0.03  0.04  0.11  
 4 2 -0.0011  -0.0012  -0.06  -0.01  -0.01  0.07  
 4 3 0.0008  0.0005  0.02  0.03  -0.01  -0.11  
 4 4 0.0017  0.0012  0.07  0.08  0.00  0.09  
1901-1950 4 0 0.0080 * 0.0062 † 0.06  0.09 ** 0.16 * -0.04  
 4 1 0.0035  0.0020  -0.02  0.03  0.06  0.06  
 4 2 -0.0012  -0.0011  -0.04  -0.02  -0.03  -0.11  
 4 3 0.0084 * 0.0087 * 0.09  0.08 * 0.19 * -0.02  
 4 4 0.0010  0.0027  0.23 * -0.00  0.00  0.06  
1951-1999 4 0 -0.0117  -0.0153  -0.01  -0.08  -0.43 * 0.02  
 4 1 0.0023  0.0033  0.02  -0.16 ** -0.16  0.07  
 4 2 0.0001  0.0040  -0.03  -0.07  0.08  -0.04  
 4 3 0.0154  0.0190  -0.05  0.09  0.23  0.04  
 4 4 -0.0019  -0.0005  0.01  0.04  -0.06  0.01  
               
1801-1850 5 0 0.0051 *** 0.0034 ** 0.16 ** 0.10 *** 0.10 ** 0.17 *** 
 5 1 0.0007  -0.0001  0.15 * 0.02  0.01  0.10 * 
 5 2 -0.0018  -0.0016  0.01  -0.03  -0.02  -0.04  
 5 3 -0.0009  -0.0007  -0.02  -0.02  -0.03  -0.03  
 5 4 0.0042 ** 0.0025 † 0.04  0.09 ** 0.09 ** 0.09 † 
 5 5 -0.0001  0.0001  0.04  0.01  0.01  0.06  
1851-1900 5 0 0.0048 † 0.0040  0.17 * 0.10 † 0.06  0.02  
 5 1 0.0006  -0.0000  0.12  0.02  0.03  0.10  
 5 2 -0.0016  -0.0008  -0.05  -0.03  -0.01  0.05  
 5 3 0.0006  0.0008  0.03  0.03  -0.01  -0.14  
 5 4 0.0014  0.0014  0.08  0.07  -0.00  0.08  
 5 5 -0.0004  0.0011  0.03  -0.02  0.02  -0.05  
1901-1950 5 0 0.0091 * 0.0072 * 0.05  0.11 ** 0.17 * -0.04  
 5 1 0.0038  0.0022  -0.03  0.04  0.07  0.08  
 5 2 -0.0006  -0.0006  -0.03  -0.02  -0.02  -0.05  
 5 3 0.0097 * 0.0099 * 0.11  0.09 * 0.21 * 0.05  
 5 4 0.0031  0.0047  0.30 * 0.02  0.04  0.15  
 5 5 0.0050  0.0050  0.12  0.05  0.08  0.15  
1951-1999 5 0 -0.0160  -0.0203  -0.01  -0.09 † -0.44 * 0.01  
 5 1 -0.0000  0.0004  0.01  -0.16 ** -0.14  0.07  
 5 2 -0.0060  -0.0032  -0.03  -0.07  0.00  -0.06  
 5 3 0.0143  0.0164  -0.05  0.08  0.17  0.04  
 5 4 -0.0016  -0.0024  -0.01  0.02  -0.07  0.03  
 5 5 0.0076  0.0044  -0.06  -0.01  0.17  0.03  





Table S-18. Lagged effect of health progress on economic growth, measured by 
correlations of a 5-year or 10-year moving average of the rate of improvement in 
selected health indicators, and GDP growth at the ending year of the quinquennium or 
decennium considered 
   Life expectancy Mortality at ages 
Period Males Females 
Infant 
mortality 15-24 35-54 70-89 
 
    A – Five year moving average   
1801-1995  0.16*  0.16*  0.24***  0.23**  0.22**  0.15* 
1801-1900  0.18*  0.17  0.24*  0.23*  0.22*  0.22* 
1901-1995  0.22*  0.24*  0.12  0.18  0.16 –0.02 
       
1801-1850  0.25  0.26  0.33*  0.29*  0.29*  0.28* 
1851-1900  0.08  0.06  0.10  0.15  0.03  0.09 
1901-1950  0.27  0.26  0.23  0.27  0.26  0.03 
1951-1995 –0.17  0.09 –0.04 –0.20 –0.20 –0.04 
 
    B – Ten year moving average   
1801-1995  0.13  0.13  0.21**  0.18**  0.23**  0.16* 
1801-1900  0.14  0.13  0.24*  0.12*  0.21*  0.21* 
1901-1995  0.25*  0.28**  0.06  0.15  0.15 –0.01 
       
1801-1850  0.27  0.28  0.41**  0.23  0.29*  0.38** 
1851-1900 –0.04 –0.06 –0.04  0.10 –0.06 –0.10 
1901-1950  0.31*  0.29*  0.16  0.22  0.24  0.05 
1951-1995  0.01  0.22 –0.09  0.18 –0.03  0.00 
Note: The stars indicate levels of statistical significance assuming correlations computed between series in 
which adjacent observations are independent. Since that assumption is false, the stars must be interpreted as 









































































































































































































































































































































































































































































































































































































































































































































































































































































































Table S-20. Correlations between annual GDP growth and the annual rate of 
progress in selected health indicators. Variables transformed into centered moving 
averages with a window of five years. GDP data from Maddison (2003). 
 Life expectancy at birth Mortality ages 70–89 
Period Total Males Females Total Males Females 
1825-1874   0.41**   0.42**   0.40**   0.49***   0.50***   0.48*** 
1851-1900   0.23   0.23   0.23   0.22   0.24   0.20 
1875-1924   0.31*   0.29*   0.32* –0.08 –0.10 –0.5 
1901-1950   0.30*   0.30*   0.31* –0.11 –0.12 –0.10 
1925-1974 –0.32* –0.32* –0.32* –0.22 –0.26 –0.18 
1951-ca. 1995 –0.31* –0.56** –0.19 –0.19 –0.56***   0.17 
Note: The stars indicate levels of statistical significance assuming correlations computed between series in 
which adjacent observations are independent. Since that assumption is false, the stars must be interpreted as 
just indicating that the correlation is “strong.”
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Table S-21.  F-tests for Granger-causality: economic growth causing health progress  















1 3.26 0.07 – 269 –271 
2 2.94 0.06 – 263 –266 
3 2.06 0.11 – 255 –262 
4 1.42 0.23 – 248 –260 





10 0.52 0.87 – 200 –239 
      
1 0.01 0.93 – 347 –352 
      2 (*) 6.02 0.00 – 350 –348 
3 3.79 0.01 – 337 –339 
4 2.78 0.03 – 323 –330 





10 1.91 0.06 – 259 –285 
GDP growth does 
not Granger-cause  
relative decline in 
longevity shortfall   
      
       1 (*) 5.16 0.03 – 266 – 265 
 2 2.86 0.07 – 255 – 257 
 3 3.39 0.03 – 248 – 250 










     5 (*) 2.54 0.04 – 255 – 232 
       
1 (*) 5.07 0.02  498 498 
2 3.50 0.03  497 495 
3 1.97 0.12  500 492 
4 1.49 0.21  499 487 





10 0.41 0.93  495 455 
      
1 0.60 0.44 334 330 
2 4.23 0.02  326 326 
3 2.62 0.06 333 327 
4 1.87 0.12 339 328 





10 1.68 0.10 359 331 
Growth of GDP 
per capita does not 
Granger-cause gain 
in life expectancy 
at birth 
      
 1 2.68 0.11 – 8.16 – 9.36 
 2 1.82 0.17 – 7.13 – 11.16 
 3 2.38 0.08 – 2.81 – 7.23 










     5 (*) 2.58 0.04 5.22 – 1.15 
(*) Specifications in which the Schwartz Bayesian Criterion is minimized by the expanded model










Null hypothesis Lags F P F P F P 
1  0.07 0.79 0.14 0.71 0.01 0.94 
2 1.42 0.25 2.90 0.06 0.15 0.86 
3 1.04 0.38 2.18 0.10 1.44 0.24 
4 0.75 0.56 1.55 0.19 1.02 0.41 
5 0.46 0.80 1.18 0.33 1.01 0.43 
10 0.56 0.84 0.82 0.61   
Growth of GDP per 
capita does not 
Granger-cause relative 
decline in infant 
mortality   
       
1 4.02 0.05 0.02 0.88 2.30   0.14 
2 2.82 0.06 2.59 0.08 2.03   0.14 
3 1.68 0.18 1.82 0.15 3.70   0.02 
4 1.06 0.38 1.89 0.30 16.20 <0.01 
5 0.87 0.50 1.48 0.10 2.82   0.03 
Growth of GDP per 
capita does not 
Granger-cause relative 
decline in  mortality 
35-54   
10 0.49 0.89  0.16   
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Table S-23.  F-tests for Granger-causality: health progress causing economic growth  















1 0.12 0.73 – 376 – 380 
2 1.31 0.27 – 367 – 373 
3 0.67 0.57 – 357 – 368 
4 1.04 0.39 – 346 – 360 





10 1.18 0.31 – 290 –322 
      
1 0.03 0.87 – 364 – 369 
2 2.21 0.12 – 359 – 364 
3 3.77 0.01 – 356 – 359 
4 2.90 0.03 – 343 – 349 
5 3.47 0.01 – 338 – 344 
Relative decline in 
longevity shortfall 
does not Granger-





10 2.48 0.01 – 288 – 309 
       
 1 0.32 0.58 – 212 – 216 
 2 0.39 0.68 – 202 – 209 
 3 0.55 0.65 – 193 – 203 










5 0.60 0.70 – 169 – 185 
 
1 0.04 0.84 – 393 – 397 
2 1.73 0.18 – 383 – 389 
3 0.77 0.52 – 373 – 384 
4 0.65 0.62 – 360 – 376 





10 1.21 0.29 – 308 –340 
      
1 0.21 0.64 – 370 – 375 
2 2.04 0.14 – 364 – 369 
3 4.42 0.01 – 362 – 363 
4 3.28 0.01 – 349 – 354 
5 3.77 0.00 – 343 – 348 
Gain in life 
expectancy at birth 
does not Granger-
cause GDP per 





10 2.51 0.01 – 294 – 315 
       
 1 0.39 0.53 – 211 – 215 
 2 0.18 0.84 – 199 – 207 
 3 0.67 0.57 – 198 – 199 










5 0.54 0.74 – 166 – 182 
(*) Specifications in which the Schwartz Bayesian Criterion is minimized by the expanded model
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Null hypothesis Lags F P F P F P 
1 3.23 0.08 0.03 0.86 0.50 0.48 
2 1.92 0.15 0.26 0.77 0.23 0.79 
3 1.42 0.24 0.05 0.98 0.29 0.83 
4 0.88 0.48 1.87 0.12 0.34 0.85 
5 0.79 0.56 1.26 0.29 0.36 0.87 
10 1.93 0.05 0.59 0.82 1.29 0.28 
Relative decline in 
infant mortality does 
not Granger-cause 
GDP per capita growth   
       
1 0.13 0.72 0.30 0.58 0.10 0.75 
2 1.88 0.16 2.72 0.07 0.12 0.88 
3 0.90 0.44 5.94 <0.01 0.45 0.71 
4 0.97 0.43 4.52 <0.01 0.51 0.73 
5 0.73 0.60 4.64 <0.01 0.66 0.65 
Relative decline in  
mortality 35-54,  does 
not Granger-cause 
GDP per capita growth   
10 1.47 0.16 2.54 0.01   
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Table S-25. Correlations between economic growth, inflation, and harvest quality, indexed 
respectively by the rate of growth of GDP, the rate of growth of the GDP deflator, and the general crop 
index for the years 1801–1957. Series untransformed (column A) or smoothed with 5- or 10-year 
moving averages (columns B and C). 
  A B C 
  Moving averages
a 
Variables correlated  Period 
Annual 
series Five year Ten year  
1801-1850 –0.75*** –0.60*** –0.71*** 
1825-1874 –0.51***   0.09   0.06 
1851-1900 –0.21   0.34*   0.46*** 
1875-1924 –0.29* –0.46*** –0.27 
1901-1950 –0.35* –0.53*** –0.48*** 
1925-1974 –0.23 –0.17 –0.13 
GDP growth and inflation 
1951-ca. 1995 –0.26 –0.46*** –0.48*** 
     
1801-1850  0.31*  0.27   0.40** 
1825-1874  0.16  0.39**   0.56*** 
1851-1900  0.08  0.40**   0.19 
1875-1924  0.11  0.48**   0.54*** 
1901-1950  0.36**  0.33*   0.00 
GDP growth and crop index 
 
    
1801-1850  0.64***  0.28*   0.39*** 
1825-1874  0.48***  0.36*   0.47*** 
1851-1900  0.56***  0.44***   0.17 
1875-1924  0.35*  0.48***   0.51*** 
GDP growth and crop index 
lagged one year 
1901-1950  0.17  0.23 –0.07 
     
1801-1850 –0.38** –0.34* –0.45** 
1825-1874 –0.09   0.29*   0.15 
1851-1900 –0.23 –0.08 –0.32* 
1875-1924 –0.19 –0.38** –0.36** 
Inflation and crop index 
1901-1950 –0.34* –0.42** –0.39** 
     
1801-1850 –0.57*** –0.22 –0.42** 
1825-1874 –0.32*   0.22   0.07 
1851-1900 –0.13 –0.08 –0.31* 
1875-1924 –0.32* –0.35* –0.24 
Inflation and crop index lagged 
one year 
1901-1950 –0.39** –0.38** –0.32* 
* P  < 0.05    **P  < 0.01   ***P  < 0.001    
a
 The stars following the correlations in these two columns indicate levels of statistical significance assuming 
correlations computed between series in which adjacent observations are independent. Since that assumption is 
false, the stars must be interpreted as just indicating that the correlation is “strong.” 
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Table S-26. Correlations between the general crop index and health progress. Correlations 
computed between annual series or 5- and 10-year moving averages of the general crop index 
and health progress as measured by the rate of growth in life expectancy or the rate of decline 
in age-specific mortality.   
  Moving averages
a 
Variables correlated  Period 
Annual 
series Five year Ten year  
1801-1850 0.14 –0.02 –0.08 
1825-1874 0.22  0.04  0.14 
1851-1900 0.17  0.27  0.06 
1875-1924 0.19  0.16 –0.02 
Crop index and rate 
of change in life 
expectancy 
1901-1950 0.26  0.14  0.04 
1801-1850  0.35*  0.01  0.04 
1825-1874  0.47**  0.03  0.04 
1851-1900  0.23  0.28  0.34* 
1875-1924 –0.04  0.04  0.07 
Crop index with rate 
of decline in infant 
mortality 
1901-1950 –0.08 –0.37** –0.62*** 
1801-1850  0.17 –0.03  0.10 
1825-1874  0.11 –0.06  0.06 
1851-1900  0.01  0.29*  0.31* 
1875-1924  0.26  0.45*  0.44** 
Crop index with rate 
of decline in 
mortality ages 15-24 
1901-1950  0.27  0.11 –0.25 
1801-1850  0.19 –0.06 –0.13 
1825-1874  0.20 –0.00  0.14 
1851-1900  0.04  0.26  0.07 
1875-1924  0.19  0.25  0.18 
Crop index with rate 
of decline in 
mortality ages 35-54 
1901-1950  0.25 –0.07 –0.41** 
1801-1850  0.29*  0.03 0.42** 
1825-1874  0.24  0.07  0.01 
1851-1900 –0.06  0.14  0.02 
1875-1924  0.02 –0.10 –0.04 
Crop index with rate 
of decline in 
mortality ages 70-89 
1901-1950  0.15 –0.24 –0.28 
  * P  < 0.05    **P  < 0.01   ***P  < 0.001 
a
 The stars following the correlations in these two columns indicate levels of statistical significance assuming 
correlations computed between series in which adjacent observations are independent. Since that assumption is 
false, the stars must be interpreted as just indicating that the correlation is “strong.” 
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Figure S-1. GDP growth, inflation, unemployment (as percent of economically active 





century Sweden. Except for the line plot for the unemployment rate, all plots are 15-year 
centered moving averages.  
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 century Sweden as measured by the 
annual decline in the natural logarithm of four health indicators: the longevity shortfall 
(the difference between 90 and life expectancy at birth), and age-specific mortality rates 
at ages 15-24, 35-54, and 70-89. 
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Figure S-3. Spectral analysis for the decline in mortality 35-54 and GDP growth. In 
the horizontal axis the period is in years. Dotted lines are 95% confidence limits. 
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 century Sweden. Both variables are transformed into 5-year centered 
moving means. Scales in percentages. Compare with figure 2 in the paper. They both 
reveal the same pattern of reversal of the relation between economic growth and health 
progress        
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Figure S-5. GDP growth (thick line) and rate of change in life expectancy at birth (e0) 
in Sweden, 1800–1995; both series are centered 5-year moving averages of year-to-year 
percent change. Note how the fluctuations of the rate of change in life expectancy 
dampen as time passes (the scale for e0 is different in the 1951–1995 panel, where e0 has 
always a positive rate of change), with the last strong drop in life expectancy caused by 




Figure S-6. GDP growth (thick line) and rate of change of sex-specific mortality at 




An estimation of the size of the macroeconomic effect on health progress. In the 
years 1911-1999 the unemployment effect on gains in life expectancy (see table 4) is given by the 
equation (standard errors in parenthesis below parameter estimates) 
    ∆e0, t = 0.225   +   0.104 ∆ut – 0.013 ∆u t-1 + 0.217 ∆u t-2           [1] 
                (0.145)     (0.088)         (0.085)           (0.089). 
Therefore, assuming that there is no change in unemployment for three consecutive years, so that 
∆ut =∆u t-1 = ∆u t-2 = 0, the expected annual gain in life expectancy at birth at year t  would be 
0.225 years. Three years with consecutive increases in the unemployment rate of 1 percentage 
point each would make ∆ut =∆u t-1 = ∆u t-2 = 1, so that the expected increase in life expectancy 
would be 0.225+0.104- 0.013+0.217 = 0.533, a gain 2.4 times greater than in conditions of stable 
unemployment. 
 For the model restricted to the years 1951–1999, the unemployment effect on gains in life 
expectancy is given by 
    ∆e0, t = 0.154   –   0.029 ∆ut + 0.106 ∆u t-1 – 0.026 ∆u t-2        [2] 
                (0.033)     (0.054)         (0.062)           (0.025). 
Therefore, without change in unemployment for three consecutive years, ∆ut =∆u t-1 = ∆ut-2 = 0, 
and the expected annual change in life expectancy at birth at year t is 0.154 years. Three years with 
consecutive increases in the unemployment rate of 1 percentage point each would make ∆ut =∆u t-1 
= ∆u t-2 = 1, so that ∆e0, t = 0.154 – 0.029 + 0.106 – 0.026 = 0.205 and the expected increase in life 
expectancy would be 33% greater than in conditions of constant unemployment. 
 For the model restricted to the years 1911-1950 the unemployment effect on gains in life 
expectancy is given by 
    ∆e0, t = 0.351   –   0.122 ∆ut – 0.07 ∆u t-1 – 0.242 ∆u t-2                         [3] 
 From equations [2] and [3] it is easy to compute the change in unemployment in three 
successive years (∆ut = ∆u t-1 = ∆u t-2) that would reduce the annual gain in life expectancy to zero: 
that value is –3.02 for 1911–1959 and –0.98 for 1950–1999. The models therefore predict that for 
an interruption of the secular increasing trend in life expectancy, there would need to be three 
consecutive equal drops of about one percentage point in unemployment in 1911–1950 and about 
three percentage point in 1950–1999. 
 
 
 
